
AbstractID: 6688 Title: A cone beam CT–guided online plan modification technique to correct
interfractionalanatomic changesfor prostatecancerIMRT treatment

Purpose: To developanonline plan modification techniqueto compensatefor theinterfractional anatomic changesfor prostatecancer

IMRT treatmentbasedon thedaily conebeamCT (CBCT).

Methodsand Materials: Pre-treatmentCBCT wereacquiredafter patientsweresetup usingskin marks.Insteadof moving thecouchto

rigidly align thetarget,or performingre-planning,we modified theleaf sequencein theoriginal IMRT planto accountfor the

interfractionaltargetmotion anddeformationbasedon thedaily CBCT. TheMLC leaf positions for each subfieldwere automatically

adjustedbasedon theposition and shapechangeof targetprojection in thebeam’s-eye-view(BEV). Threeprostatecaseswere adapted

to evaluatetheproposed methodandtheresults werecomparedwith thoseobtainedwith bony-structure-basedcorrection (Strategy1),

prostate-basedcorrection (Strategy2) and CBCT-based re-planning (Strategy3)strategies.

Results: For case1, there was a largeprostatedeformation.With ourMLC modificationmethod,theprostate coveragewasimprovedto

94.0%from 85.3%with Strategy1and88.7% with Strategy2,the seminal vesicle(SV) coveragewasimprovedto 93.9%from 60.7%

with Strategy1 and75.4%with Strategy2.For theothertwo cases,theprostateinterfractionaltargetdeformationwasinsignificant,and

theprostatecoverageusing our methodwascomparableto Strategy2,Strategy3but wasbetter thanStrategy1.TheSV coverage was

significantly improvedwith our methodcomparedwith Strategy1andStrategy2 andwassimilar to thatwith Strategy3.TheDVHs for

OARswith our methodwere similar to those with Strategy3.

Conclusions: The proposedmethod is superior to the bony-structure-basedandprostate-based correctiontechniques, especially when

large interfractional target deformation exists. Its dosimetricperformanceis similar to that of the re-planningstrategy,but with much

highereffi ciency.This method may beusedclinically to compensatefor theinter-fractionaltargetpositionandshapechangesin prostate

IMRT.


